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Disclaimer: 

This English translation is produced by m^ichine translation and may contain errors. The JPO, the INPIT, and those who 
drafted this document In the original language are not responsible for the result of the translation. 

Notes: 

1 . Untranslatable words are replaced with asterisks (**'•). 

2. Texts in the figures are not translated and shown as if is. 

Translated: 01 :49:59 JST 11/21/2008 
Dictionary: Last updated 1 1/1 8/2008 / Priority: 



[Document Name] Description 

[Title of the Invention] Fiber-reinforced plastic parts 

[Claim(s)] 

[Claim 1] In the fiber-reinforced plastic parts formed by the fiber-reinforced plastic material of 
two or more layers being laminated They are the fiber*reinforced plastic parts which have 
becotnt with satd eytting layer to which at least one layer of a layer pLit the line of cutting plane 
into the fltjerof said ftber-reinforced plastic material, and are characterized by being put [ two 
or more ] irvto said fine of cutting plane in the part which means modification. 

[Claim 2] Said cutting layer is a fiber-reinforced plastic part according to claim 1 characterized 
by being prepared in the lower layer rather than the surface coat which constitutes the 
appearance of said fiber-reinforced plastic part. 

[Claim 3] The fiber-reinforced plastic part according to claim 1 or 2 characterized by preparing 
said fracture prevention layer which prevents two or more fractures of said fiber-reinforced 
plastic part in a layer. 
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[Claim 4] Fiber-reinforced plastic parts given in any 1 clause of Claim 1 characterized by 
having the cutting layer which said fiber-reinforced plastic part is a hood for cars, and put said 
line of cutting plane into the front part and the rear of said hood to Claim 3. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the fiber-reinforced plastic (FRP) parts used for 
a car etc. 

[0002] 

[Description of the Prior Art] Many metal things are used as a hood (bonnet) used for a car. 
Metal hoods control modification of the parts at the time of a collision, and a destructive action, 
and are aiming at protection of a crew member and a pedestrian. That is, supposing the 
collision, the "crease bead" which is a vulnerable part is beforehand formed in a hood, and at 
the time of a collision, it is designed so that a hood may change into predetermined form with 
this crease bead as the starting point. 

[0003] moreover ~ as the member which constitutes a car in recent years for the weight saving 
of weight of vehicle -- a fiber-reinforced plastic (henceforth FRP) - especially a carbon fiber 
plastic has come to be used. Since it is lighter-weight than metal, FRP is beginning to be used 
for members, such as the exterior of a car, while it has metal: and the mechanical intensity 
more than equivalent. Kamiichi of the hood made from FRP for post-installation which also 
exchanges and uses a hood for a pure hood not in an exception but in an aftermarket market 
is carried out. 



[0004] 
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[Problem to be solved by the invention] By the way, the hood made from FRP has spring 
characteristics excellent in FRP, and since it is a material which does not carry out plastic 
deformation, it has the feature of being hard to change as compared with metal hoods. For this 
reason, even if the metal body changes greatly at the time of the collision of vehicles, the 
unbalance or the mismatch in modification made from FRP that a hood does not change 
arises. 



[0005] [ in order to solve this problem, the method of forming a crease bead comparable as 
metal hoods in the hood made from FRP, and considering it as the modification starting point 
at the time of a collision is also considered but ] In order that the direction of the spring 
characteristics of the hood made from FRP may win and a hood may not fully change by this 
method The excessive load resulting from a collision was applied to the striker who engages a 
hood with the body in the hinge and hood Front end part which engage a hood with the body in 
a hood back end part, and it became clear that another problem that these parts are damaged 
occurs. 

[0006] If it does in this way, it will stop it being possible to change the hood made from FRP in 
a desired part at the time of a collision, if the mechanical intensity of the hood made from FRP 
is lowered by enlarging the notch of a crease bead, but filling the mechanical intensity of the 
hood in the usual busy condition itself. Moreover, since the trace of a crease bead prepared in 
the hood back will be viewed from the hood surface when it does in this way, it is not desirable 
on a vehicles design. 

[0007] It is also the same as when making thickness of the hood made from FRP thin, and will 
stop filling the mechanical intensity of the hood in the usual busy condition itself 

[0008] While this invention is made in view of such a problem and having sufficient intensity in 
the usual busy condition, let it be a technical problem to offer the FRP parts which change In a 
desired part, without fracturing at the time of a collision. 

[0009] 
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[Means for solving problem] This invention was constituted as follows, in order to solve the 
above mentioned technical problem. In the fiber-reinforced plastic parts with which invention 
according to claim 1 was formed by the fiber-reinforced plastic material of two or more layers 
being laminated It has become with said cutting layer whose at least one layer of a layer put 
two or more lines of cutting plane into the fiber of said fiber-reinforced plastic material, and said 
lines of cutting plane are fiber-reinforced plastic parts characterized by being put in in the part 
which means modification. 



[0010] According to invention according to claim 1, in the fiber-reinforced plastic parts which 
laminated the fiber-reinforced plastic material of two or more layers, at least one layer of the 
fiber-reinforced plastic material of two or more layers was made into the cutting layer which cut 
the fiber beforehand along with the line of cutting plane. Thereby, in a line of cutting plane, 
since the continuity of the fiber in the fiber-reinforced plastic material of a cutting layer is lost, 
as for this fiber-reinforced plastic part, this line of cutting plane serves as a portion with small 
mechanical intensity. Therefore, when big external force is added to this fiber-reinforced plastic 
part, this fiber-reinforced plastic part becomes possible [ changing ] with the above mentioned 
line of cutting plane as the starting point. In addition, if a line of cutting plane attains the 
purpose of making modification of parts cause in the portion concerned which put in the line of 
cutting plane not only including a solid line but including a dotted line, a dashed line, a wavy 
line, etc., the mode in particular of a line of cutting plane will not limit. 

[0011] Moreover, since the fiber-reinforced plastic material of two or more layers is laminated, 
portions other than the line of cutting plane of this fiber-reinforced plastic part can maintain 
sufficient mechanical intensity in the usual busy condition (state where big external force is not 
added). In addition, as a fiber-reinforced plastic material, the thing of the letter of crossing or 
the shape of a sheet is suitable. 

[0012] Invention according to claim 2 is a fiber-reinforced plastic part according to claim 1 
characterized by preparing said cutting layer in the lower layer rather than the surface coat 
which constitutes the appearance of said fiber-reinforced plastic part. 
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[0013] Since the line of cutting plane which spoils a fine sight since said cutting layer is 
prepared in the lower layer rather than the surface coat which constitutes the appearance of 
fiber-reinforced plastic parts according to invention according to claim 2 is not viewed, the 
design nature of fiber-reinforced plastic parts is not spoiled. 

[0014] Invention according to claim 3 is a fiber-reinforced plastic part according to claim 1 or 2 
characterized by preparing said fracture prevention layer which prevents two or more fractures 
of said fiber-reinforced plastic part in a layer. 

[0015] Since the fracture prevention layer was prepared in the fiber-reinforced plastic parts 
formed by the fiber-reinforced plastic material of two or more layers being laminated according 
to invention according to claim 3 Even if fiber-reinforced plastic parts change along with a line 
of cutting plane and result in a fracture finally, the fragment is secured by the fracture 
prevention layer and does not disperse around. 

[0016] They are fiber-reinforced plastic parts given in any 1 clause of Claim 1 to which 
invention according to claim 4 is characterized by said fiber-reinforced plastic part having the 
cutting layer which is a hood for cars and put said line of cutting plane into the front part and 
the rear of said hood to Claim 3. 



[0017] Since said fiber-reinforced plastic part is used as a hood for cars according to invention 
according to claim 4 Since a hood changes easily along with the line of cutting plane formed 
beforehand when big external force is added to hoods, such as a front coilision, it becomes 
possible to reduce the excessive load concerning the hinge conventionally made into the 
problem, or a striker. Moreover, if a cutting layer is prepared in a lower layer rather than the 
surface coat (surface which is visible from an outside) which constitutes the appearance of a 
hood, a line of cutting plane will not be viewed and the fine sight of a hood will not be spoiled. 
Furthermore, if a cutting layer is adjoined and a fracture prevention layer is prepared, even if it 
compares and a hood fractures, the fragment witi not disperse around. 

[0018] 
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[Mode for carrying out the invention] The form of operation of this invention is hereafter 
explained with reference to Drawings suitably. Drawing 1 is the perspective view of the hood 
for cars which is an example of the fiber-reinforced plastic parts of this invention, and drawing 
2 is the Drawings in which the iamination structure of the hood was shown. 

[0019] Drawing 1 (a) is the perspective view which looked at the hood for cars from the surface 
side. Drawing 1 (b) is the perspective view which looked at the hood for cars from the back 
side. The hood for cars is a member which serves as a cover of an engine room when the 
engine is carried ahead [ vehicles ], and serves as a cover of a front suitcase when the engine 
is carried in vehicles back. 

[0020] The hood 1 consists of a skin 1a formed in one In the shape of [ smooth ] a curved 
surface, and a frame lb which supports this skin la from the back so that more clearly than 
drawing 1 (a) and (b). in the form of this operation ~ both Skin 1a and the frame lb -- although 
-- it shall be formed of FRP 



[0021] A hood 1 is a member with which it is equipped ahead of vehicles in this way, and when 
vehicles carry out a front collision, it is a member in contact with a thing to be collided, in order 
to break after a collision and to control condition, it is desirable to break and to make it 
condition become comparable dimensionally of the conventlonai metal hoods and the hood 1 
made from FRP. 

[0022] As one of them, the vulnerable part is beforehand formed in the hood 1 , and the 
modification of a hood 1 and the destructive action at the time of a collision are controlled. 

[0023] In the hood 1 of the form of this operation, since it is not necessary to consider the 
design nature of vehicles about the frame lb which cannot be viewed from the outside of a car, 
the same crease bead (un~illustrating) as usual is formed, and Frame 1b can transform this 
crease bead as a starting point at the time of a collision. 
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[0024] However, it is a member which constitutes the appearance of vehicles, and since it 
seems that the column of the Prior art described it since Skin 1a was able to be viewed from 
the outside of a car, it cannot prepare a crease bead. 

[0025] Then, it is forming the line of cutting plane (a postscript's being carried out for details) 
which cut the fiber of the FRP film as shown by drawing 2 in the inside of the skin 1a which 
consists of laminating a FRP film in this invention. A part for a fragile site was introduced into 
Skin la, and at the time of a collision, it constituted so that a skin could be transformed with 
this line of cutting plane as the starting point. 

[0026] That the dotted line shows drawing 1 shows the lines of cutting plane 2a, 2b, and 2c 
Introduced into Skin 1a. In the hood 1 front (a little Striker's ST back), the 1st line of cutting 
plane 2a crosses a hood 1 to the cross direction, and is formed three in parallel. Thereby, 
when a car carries out a front coilision, Skin 1a changes with the 1st line of cutting plane 2a as 
the starting point. The 2nd and 3rd three lines of cutting plane 2b and 2c are formed at a time, 
respectively so that both the corners of hood 1 back that the hinge which connects a hood 1 
and the body exists may be crossed. Since Skin 1a changes by this with the 2nd and 3rd line 
of cutting plane 2b and 2c as the starting point when a car carries out a front collision, 
excessive load is not applied to a hinge. In addition, the portion which put in lines of cutting 
plane 2a, 2b, and 2c is the part which means modification. 

[0027] It is because the modification action of the skin 1a at the time of a collision should be 
stabilized that there are the 1st, 2nd, and 3rd three lines of cutting plane 2a, 2b, and 2c. 
However, if they have intensity usually sufficient at the time of use, lines of cutting plane 2a, 
2b, and 2c will not be limited to three, while they show the modification action stabilized at the 
time of a collision. 

[0028] Next, a cross-sectional structure of Skin 1a is explained with reference to drawing 2. In 
addition, drawing 2 is the A~A' sectional view of drawing 1 (a). Skin la is formed by two or 
more FRP(s) being laminated. From the back side, the carbon-fiber-reinforced-plastlcs materia 
3a (henceforth a CFRP film) is laminated further first. The CFRP film 3b (cutting layer 3b) 
which moreover put the line of cutting plane 2a into carbon fiber is laminated. The aramid fiber 
reinforced plastic material 3c (fracture prevention layer 3c) is laminated over two-layer on it. 
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and the CFRP film 3d which serves as the skin 1a surface over two-iayer on it is laminated. 

[0029] In the cutting layer 3b, it is possible for the fiber of the carbon-fiber-reinforced-plastics 
material to be cut by the line of cutting plane 2a, and for the continuity of a fiber to be lost, to 
have become a vulnerable part mechanicaliy, and for Skin 1a to change with this line of cutting 
plane 2a as the starting point in the case of a coHislon so that more clearly than drawing 2. 

[0030] Although Skin 1a is formed on a model by laminating sheet-like pre-preg and carrying 
out heating hardening by an autoclave etc., the cutting layer 3b is formed by laminating, after 
cutting pre-preg along with a line of cutting plane 2a. 

[0031] Moreover, on the cutting layer 3b, since the CFRP film 3d used as the skin 1a surface is 
laminated and the cutting layer 3b is not viewed from the outside, the design nature of Skin la 
is kept good. 

[0032] The fracture prevention layer 3c is a member which has the role which prevents the full 
fracture (separation of parts) of Skin la, when it is only insufficient that adjoin the cutting layer 
3b, laminate, load excessive at the time of a collision is applied, and Skin 1a changes, it 
destroys and it comes to separate into a fragment. Therefore, the hardly lorn aramid fiber is 
arranged at the fracture prevention layer 3c. In the form of this operation, this fracture 
prevention layer 3c is formed all over Skin la. in addition, a cross-sectional structure of the 
skin la in the 2nd and 3rd lines of cutting plane 2b and 2c is the same as that of this. 

[0033] As mentioned above, although the form of operation of this invention was explained, 
when application of the fiber-reinforced plastic parts of this invention is not restricted only to 
the hood for cars but predetermined load is added, e^hsinging is able to apply to the various 
fiber-reinforced plastic parts called for. 

[0034] IVloreover, various change which is not limited only to the form of this operation and 
embodies the technical idea of this invention is possible for this invention. 
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[0035] 

[Effect of the Invention] This invention does the following prominent effects so. Since the fiber- 
reinforced plastic parts of this invention have the cutting layer which put the line of cutting 
plane into the fiber, when big externa! force, such as a coiiision, is added, they can be changed 
with this line of cutting plane as the starting point. Moreover, since the fiber-reinforced plastic 
material of two or more layers is laminated, portions other than the line of cutting plane of this 
fiber-reinforced plastic part can maintain sufficient mechanical intensity in the usual busy 
condition (state where big external force is not added) (Claim 1). 

[0036] In the fiber-reinforced plastic parts of this invention, since said cutting layer is prepared 
in the lower layer rather than the surface coat which constitutes the appearance of this part, a 
cutting layer is not viewed from an outside and the fine sight of fiber-reinforced plastic parts is 
not spoiled (pJaim 2). 

[0037] Since the fracture prevention layer was prepared in the fiber-reinforced plastic parts 
formed by the fiber-reinforced plastic materia! of two or more layers being laminated in the 
fiber-reinforced plastic parts of this invention The load concerning fiber-reinforced plastic parts 
becomes excessive, and even if this part breaks and it separates into a fragrrsent, this fracture 
prevention layer becomes possible [ preventing the perfect fracture (separation!) of parts ] . 
(Claim 3). 

[0038] Since the fiber-reinforced plastic parts of this invention are used as a hood for cars, it 

becomes possible to make weight light compared with the conventional metal hoods. 
Moreover, when big external force is added by collision etc., it enables a hood to change along 
with the above mentioned line of cutting plane, hloreover, since a fracture prevention layer 
exists even if a hood breaks, parts do not fracture completely. Furthermore, since the cutting 
layer is prepared in the inside of a hood and cannot be viewed from an outside, the fine sight 
of a hood is not spoiled (Claim 4). 

[Brief Description of the Drawings] 
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[Drawing 1] Drawing 1 (a) is tlie perspective view which looked at the hood for cars from the 
surface side, and drawing 1 (b) is the perspective view which iooked at the hood for cars from 
the back side. 



[Drawing 2] They are the Drawings in which; the lamination structure of the hood was shown. 

[Explanations of letters or numerals] 1 Hood 1a Skin 1B Frames 2a, 2B, and 2C Lines of 
Cutting Plane 3a and 3D CFRP Film 3B Cutting Layer 3C Fracture Prevention Layer 



[Translation done.] 
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